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the	 following	 query:	 Tooth	Wear	 AND	 (Facial	 Pain	 OR	 Temporomandibular	 Joint	
Disorders	 OR	 Xerostomia	 OR	 Sialorrhea	 OR	 Gastroesophageal	 Reflux	 OR	 Sleep	
Apnea	Syndrome	OR	Sleep	Bruxism).
Results: The	 query	 yielded	706	 reports	 on	 tooth	wear	 and	 the	mentioned	 dental	
sleep	disorders.	Several	associations	between	tooth	wear	and	the	dental	sleep	dis‐





















is	 a	 result	of	 chewing	and/or	bruxism	 (eg,	 grinding),	 due	 to	 tooth‐
to‐tooth	contact,	whilst	extrinsic	mechanical	wear	(known	as	abra‐





is	 a	 physiological	 process,	 as	 the	 dentition	 is	 “designed”	 for	 func‐
tion	 (chewing).	Additionally,	when	 the	other	wear	mechanisms	are	
involved,	it	can	become	pathological.	It	should	be	noted	that	single	





Regarding	 the	 diagnosis	 of	 tooth	 wear,	 a	 comprehensive	 ap‐
proach	 is	necessary	due	 to	 its	multifactorial	origin	and	manifesta‐
tion.	Recently,	the	Tooth	Wear	Evaluation	System	was	described	to	
implement	a	systematic	approach	to	the	diagnosis	(qualification	and	






ference	 in	 reliability	between	 setting	 the	diagnosis	of	 chemical	 or	
mechanical	tooth	wear	can	be	hypothesised.	In	all	the	studies	men‐
tioned	 in	 this	overview,	 it	was	not	always	clear	how	the	diagnosis	
was	set.	Regarding	the	quantification	of	tooth	wear,	the	existing	sit‐
uation	 is	even	worse:	more	than	one	hundred	different	evaluation	




ings	 is	difficult.	 It	will	 take	 time	before	 the	dental	 community	will	
reach	consensus	on	this	topic	(see	also	Table	2).
























of	 dental	 sleep	medicine	was	 proposed	 13:	 “dental	 sleep	medicine	
is	 the	discipline	concerned	with	the	study	of	 the	oral	and	maxillo‐
facial	 causes	and	consequences	of	 sleep‐related	problems.”	 In	our	







oral	moistening	 disorders	 (both	 oral	 dryness	 and	 oral	 wetness;	 in	
this	narrative	overview,	we	focus	on	oral	dryness);	gastroesophageal	
reflux	 disorder	 (GERD);	 sleep‐related	 breathing	 disorders	 (includ‐






As	 in	 the	 case	 of	 the	 evaluation	 of	 tooth	wear,	 also	 regarding	
the	assessment	of	the	dental	sleep	disorders,	a	wide	variety	of	tools	
are	used	(see	Table	2).	For	these	reasons,	it	is	hard	to	organise	the	
available	material	 into	a	qualitative	 systematic	 literature	 review.	A	
narrative	overview	was	 instead	performed	 in	 the	attempt	 to	 sum‐
marise	the	available	knowledge.
The	aim	of	this	paper	was	to	review	the	literature	on	the	possi‐
ble	 associations	between	 tooth	wear	 (both	mechanical	 and	 chem‐
ical)	 and	 dental	 sleep	 disorders	 (viz.,	 oro‐facial	 pain,	 oral	 dryness,	
GERD,	OSAS	and	sleep	bruxism),	as	well	as	the	mutual	associations	
between	 these	 disorders	 themselves.	 There	 is	 evidence	 that	 the	
mentioned	dental	sleep	disorders	do	have	an	association	with	tooth	
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2  | METHODS
On	 1	 June	 2018,	 the	 biomedical	 literature	 was	 searched	 in	
PubMed	 (US	 National	 Library	 of	 Medicine),	 using	 Mesh‐Terms	
in	 the	 following	 query:	 Tooth	 Wear	 AND	 (Facial	 Pain	 OR	
Temporomandibular	Joint	Disorders	OR	Xerostomia	OR	Sialorrhea	
OR	 Gastroesophageal	 Reflux	 OR	 Sleep	 Apnea	 Syndrome	 OR	
Sleep	 Bruxism).	 The	 MeSH‐term	 Tooth	 Wear	 includes	 Tooth	




Sleep	 Apnea	 Syndrome	 includes	OSAS.	We	 have	 chosen	 to	 use	
MeSH‐terms	 in	order	 to	 select	 only	 those	 articles	 that	 focus	on	
our	research	aim.	The	titles	and	(when	available)	the	abstracts	of	
the	 publications	 were	 screened	 to	 establish	 whether	 the	 publi‐
cations	 could	 shed	 light	 on	 the	 research	 aim.	 In	 addition,	 it	was	
examined	 if	 a	 direct	 association	 and/or	 an	 indirect	 association	
(meaning	through	another	dental	sleep	disorder)	was	present	be‐
tween	 tooth	wear	and	a	 sleep	disorder.	For	all	 studies,	 the	main	
inclusion	criterion	for	retrieval	of	the	full	text	was	that	the	study	
related	to	the	research	question	about	associations	between	tooth	
wear,	 oro‐facial	 pain,	 oral	 dryness,	 GERD,	 OSAS	 and/or	 sleep	
bruxism.	To	be	included,	the	study	had	to	describe	the	results	of	
an	original	research	in	adults,	had	an	appropriate	study	design	or	
included	a	 review	of	one	of	 the	subtopics	of	 this	study.	 In	order	
to	 avoid	missing	 relevant	 literature,	 as	 a	 search	expansion	 strat‐
egy,	the	reference	lists	of	the	full‐text	articles	were	hand‐searched	
for	additional	studies.	Publications	were	excluded	for	reasons	like	
describing	 single	 cases,	 rare	disorders,	 syndromes,	 subgroups	of	
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2.1.1 | Oro‐facial pain and tooth wear
Oro‐facial	 pain	 is	 a	 multifactorial	 condition,	 with	 a	 prevalence	 of	
around	5.3%‐22%.16	Amongst	the	706	publications,	only	seven	de‐
scribed	the	association	between	tooth	wear	and	oro‐facial	pain.17‐23 
The	 publications	 did	 not	 distinguish	 oro‐facial	 pain	 during	 wake‐
fulness	 or	 sleep.	 Concerning	 the	 association	 between	 tooth	wear	
and	 dental	 pain/hypersensitivity,	 at	 first	 sight,	 contradictory	 find‐
ings	were	reported	(see	Table	4).	When	looking	into	detail,	one	can	
conclude	that	 the	conflicting	 reports	can	be	explained	by	 the	 fact	







tionship	between	 tooth	wear	 and	 the	 risk	of	TMD	pain.	Although	
others	23	 stated	 that	multifactorial	models	using	mechanical	 tooth	
wear	 severity	 and	 rates	 may	 differentiate	 masticatory	 muscle	
pain	 patients	 from	 asymptomatic	 controls,	 they	 commented	 that	
these	 models	 cannot	 determine	 causation	 or	 whether	 any	 of	 the	


























































2.1.2 | Oral Moistening Disorders and tooth wear
With	the	umbrella	term	oral	moistening	disorders,	we	cover	all	the	
disorders	that	have	to	do	with	an	abnormal	quantity	or	composi‐
tion	 of	 the	 saliva,	 so	 both	 oral	 dryness	 (with	 the	 already	 longer	
existing	 terms	 hyposalivation	 and	 xerostomia)	 and	 oral	 wetness	
(with	the	already	longer	existing	terms	hypersalivation,	sialorrhea	
and	 ptyalism).	 It	 should	 be	 stressed	 that	 is	 not	 our	 intention	 to	
replace	 these	 terms	 with	 the	 umbrella	 term.	 Nevertheless,	 the	
umbrella	term	is	in	our	opinion	a	useful	one	and	will	only	exist	in	





physiological	 and	 is	 related	 to	age,	 gender,	body	weight	 and	 the	
time	of	 the	 day.24	Oral	 dryness	 can	be	 caused	by	 salivary	 gland	
hypofunction,	thus	an	objectively	measured	decrease	in	salivation,	
hyposalivation.24‐27	Oral	dryness	can	also	be	the	subjective	“feel‐
ing”	 of	 a	 dry	mouth,	 xerostomia	 26	 or	 the	 subjective	 “sensation”	
of	dry	mouth,	which	is	often	(but	not	always)	associated	with	hy‐
pofunction	of	 the	 salivary	glands”.25	 In	 general,	 the	pathological	
condition	 that	most	 frequently	causes	oral	dryness	 is	 the	use	of	
certain	medications:	more	than	a	thousand	drugs	are	denoted	as	
xerogenic	 in	 the	medical	 literature.25	Other	 pathological	 factors	
resulting	 in	oral	dryness	are	 radiotherapy	 to	 the	head	and	neck,	
and	systematic	disorders,	like	autoimmune	diseases	(eg,	Sjögren's	
syndrome),	 diabetes,	 depression,	 anxiety,	 stress	 or	 malnutri‐
tion.24,26	 Oral	 dryness	 upon	 awakening	 is	 considered	 a	 possible	
symptom	of	OSAS,28	a	lower	salivary	secretion	is	seen	in	patients	
with	GERD.29	Oral	wetness	 is	also	a	multifactorial	 condition,	 for	
which	 prevalence	 rates	 at	 the	 general	 population	 level	 are	 not	
available.	It	can	be	physiological	during	tooth	eruption,	during	the	
first	half	of	pregnancy,	during	menstruation,	as	well	as	in	associa‐
tion	with	 smell	 and	mechanical	 stimuli	 (such	as	mastication)	 and	
taste	stimuli.24	The	pathological	causes	of	hypersalivation	include	
those	of:	oral	origin,	such	as	the	first	stages	of	wearing	dentures,	
dental	pain	or	any	 irritation	or	 inflammatory	process	 in	 the	oral‐
pharyngeal	 or	 digestive	 regions	 (eg,	 GERD);	 neurological	 disor‐
ders,	such	as	Parkinson's	disease,	epilepsy,	encephalitis	or	certain	




TW	→	OFP Table 4   
OD	→	TW Table 4 OD	→	TW	→	OFP Table 4
OD	→	OFP Table 4   
OD	→	SB Table 4 OD	→	SB	→	TW Table 4
  OD	→	SB	→	TW	→	OFP Table 4
  OD	→	SB	→	OFP Table 4
GERD	→	TW Table 5 GERD	→	TW	→	OFP Table 5
GERD	→	OFP Table 5   
GERD	→	OD Table 5 GERD	→	OD	→	TW Table 5
  GERD	→	OD	→	TW	→	OFP Table 5
GERD	→	OSAS Table 5 GERD	→	OSAS Table 5
  GERD	→	OSAS	→	OD Table 5
  GERD	→	OSAS	→	OD	→	TW Table 5
GERD	→	SB Table 5 GERD	→	SB	→	TW Table 5
  GERD	→	SB	→	TW	→	OFP Table 5
OSAS	→	OD Table 5 OSAS	→	OD	→	TW	→	OFP Table 5
OSAS	→	GERD Table 5 OSAS	→	GERD	→	TW Table 5
OSAS	→	SB Table 5 OSAS	→	SB	→	TW Table 5
SB	→	TW Table 6   
SB	→	OFP Table 6   
  SB	→	GERD	→	TW Table 6
Abbreviations:	→,	association;	GERD,	gastroesophageal	reflux	disease;	OD,	oral	dryness;	OFP,	oro‐
facial	pain;	OSAS,	obstructive	sleep	apnoea	syndrome;	SB,	sleepbruxism;	TW,	tooth	wear.
TA B L E  3  Possible	direct	and	indirect	
associations	between	tooth	wear	and	
dental	sleep	disorders




(when	 less	 saliva	 results	 in	 less	 buffer	 capacity)	 30,31	 (Table	 4).	
Other	 direct	 associations	were	 oral	 dryness	with	 oro‐facial	 pain	











are	 more	 frequently	 affected	 than	 women.36	 GERD	 can	 be	 con‐
sidered	physiological	when	occurring	after	 a	meal	without	 further	
complaints	and	during	pregnancy.	 It	becomes	pathological	when	a	
mechanical	 impairment	of	 the	esophagogastric	 junction	 is	 present	















between	GERD	and	 tooth	wear	 through	oral	 dryness.42‐44 On the 
one	hand,	it	was	revealed	that	patients	with	GERD	had	an	impaired	
salivary	 flow	 rate	 as	 compared	 to	 controls	 42,43 and additionally a 
poorer	 salivary	buffering	 capacity.43	However,	 on	 the	other	 hand,	
Saksena	 et	 al44	 reported	 no	 difference	 in	 salivary	 flow	 or	 buffer	
capacity	 between	 patients	with	GERD	 and	 controls	 (see	 Table	 5).	
Based	 on	 the	 available	 evidence,	 one	may	 conclude	 that	GERD	 is	
TA B L E  4  Possible	direct	associations	between	tooth	wear	and	OFP;	possible	direct	and	indirect	associations	between	OD	and	tooth	
wear,	OFP	and	SB
Direct Indirect
Tooth wear  
 Reference Association  
cTW	→	DP/HY 17,20 Yes  
TW	→	HY 18,19 Yes  
mTW	→	DP/HY 21 No  




Oral dryness    
 Reference Association  Reference Association
OD	→	mTW	+	cTW 30,31 Yes OD	→	TW	→	DP/HY 17‐20 Yes
OD	→	OFP 32 Yes    
OD	→	SB 32 Yes OD	→	SB	→	TW	→	DP/HY 17‐20 Yes
   OD	→	SB	→	TW 34 No
   OD	→	SB	→	TW 35 Yes
   OD	→	SB	→	TMDP 34 No
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directly	associated	with	intrinsic	chemical	tooth	wear,	oro‐facial	pain	
(irritation	of	the	soft	tissues),	OMD	(see	above),	OSAS	(see	below)	








 Reference Association  Reference Association
GERD
GERD	→	cTW 37‐41 Yes    
GERD	→	OFP 37‐40 Yes GERD	→	TW	→	OFP 37‐41 Yes
GERD	→	OD 29 Yes GERD	→	OD	→	TW 42,43 Yes
GERD	→	OD	→	TW 44 No
GERD	→	OD	→	OFP 29 Yes
GERD	→	OSAS 51‐53 Yes    











OSAS	→	OD 28 Yes OSAS	→	OD	→	TW 30,31 Yes
   OSAS	→	OD	→	TW	→	DP/HY 17‐20 yes
OSAS	→	GERD 51,52,54,55 Yes OSAS	→	GERD	→	cTW 51,52,54,55 yes
OSAS	→	SB 69‐75,86 Yes OSAS	→	SB	→	mTW 49 yes










Sleep bruxism    
 Reference Association    
SB	→	mTW 34 No    
SB	→	mTW 35 Yes    
SB	→	OFP	(TMDP) 34 No    
SB	→	OFP	(TMDP) 35 Yes    











TA B L E  6  Possible	direct	and	indirect	
associations	between	SB	and	tooth	wear,	
OFP	and	GERD
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2.1.4 | Tooth wear and obstructive sleep 
apnoea syndrome
Obstructive	 sleep	 apnoea	 syndrome	 (OSAS)	 is	 the	most	 common	
type	of	a	sleep‐related	breathing	disorders	 that	 is	caused	by	tran‐
sient	obstruction	of	the	upper	airway	and	is	a	multifactorial	condition	


















hypothesised.	 Amongst	 the	 included	 papers,	 only	 one	 publication	




























2.1.5 | Sleep bruxism and tooth wear





framework,	 sleep	 bruxism	 is	 a	 masticatory	muscle	 activity	 during	
sleep	 that	 is	 characterised	 as	 rhythmic	 (phasic)	 or	 non‐rhythmic	
(tonic)	 and	 is	not	 a	movement	disorder	or	 a	 sleep	disorder	 in	oth‐
erwise	 healthy	 individuals,	 whilst	 awake	 bruxism	 is	 a	 masticatory	
muscle	activity	during	wakefulness	that	 is	characterised	by	repeti‐
tive	or	sustained	tooth	contact	and/or	by	bracing	or	thrusting	of	the	
mandible	and	 is	not	a	movement	disorder	 in	otherwise	healthy	 in‐
dividuals.56	In	otherwise	healthy	individuals,	bruxism	should	not	be	
considered	as	a	disorder,	but	rather	as	a	behaviour,	a	physiological	
phenomenon,	 that	can	be	a	 risk	 (and/or	protective)	 factor	 for	cer‐
tain	clinical	consequences.	Bruxism	will	be	considered	as	pathologi‐
cal	when	a	person	experiences	the	possible	negative	consequences,	




a	decrease	with	 age	was	described	 in	older	 people.57	Considering	
the	possible	association	between	bruxism	and	tooth	wear,	three	pos‐
sible	interactions	are	described	in	the	literature:	tooth	wear	causes	
bruxism;	 tooth	wear	 is	 a	 valid	 clinical	 diagnostic	 tool	 for	 bruxism;	
and	 tooth	wear	 is	 a	 consequence	 of	 bruxism,	meaning	 directly	 or	
indirectly	associated	with	bruxism.
Considering	 the	 first	 interaction,	 viz.,	 that	 tooth	 wear	 causes	
bruxism,	 it	was	concluded	 that	 there	 is	no	evidence	available	 that	
occlusal	 interferences	 (worn	dentitions)	 are	 involved	 in	 the	 aetiol‐
ogy	of	bruxism.35,58	Considering	 tooth	wear	possibly	being	a	valid	









Considering	 the	 third	 interaction,	 sleep	 bruxism	 is	 (directly)	







Above,	 the	 association	 between	 GERD	 and	 tooth	 wear	 was	
outlined.	 Interestingly,	also	evidence	exists	that	sleep	bruxism	and	
GERD	are	associated	with	each	other	65‐68	(Table	6).	Hypothetically,	






























the	 findings	 in	 the	 literature	 difficult.	 Therefore,	 the	 below‐men‐





For	 chemical	 tooth	wear,	 a	 direct	 association	with	 dental	 pain	
and/or	hypersensitivity	can	exist.	OMD	can	directly	be	associated	
with	mechanical	 tooth	wear	 (when	 less	 saliva	 causes	 less	 lubrica‐
tion),	chemical	tooth	wear	(when	less	saliva	results	in	less	buffer	ca‐
pacity),	oro‐facial	pain	(irritation	of	the	soft	tissues	of	the	oral	cavity	
and	 sleep	 bruxism	 (compensating	 the	 oral	 dryness).	 Oral	 dryness	









wear	 (through	 GERD)	 and	 mechanical	 tooth	 wear	 (through	 sleep	





the	 consequences	 are	 difficult	 to	 disentangle.	When	 several	 sleep	
disorders	are	present	at	the	same	time,	several	scenarios	are	possible.	
The	 sleep	disorders	 can	have	 a	 synergetic	 effect	 to	 accelerate	 the	
tooth	wear	process.	For	example	when	during	sleep	a	 reflux	event	
is	followed	by	a	bruxing	event	(the	stomach	acid	will	soften	the	hard	







to	 the	 hard	 dental	 tissues	 during	 a	 lifespan	 is	 key.	 The	 results	 can	
support	dental	clinicians	in	finding	all	the	aetiological	factors	of	the	
assessed	tooth	wear	in	their	patients,	and	thus	improve	the	provided	
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